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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a substrate for magnetic-recording data medium which is the manufacture method 
of a substrate for magnetic-recording data medium of coming to prepare a susceptibility-ized production process, an 
activation production process, and a NiP electroless deposition production process in a glass substrate one by one, and is 
characterized by performing plating processing at 80-95 degrees C after performing plating processing for a glass 
substrate at temperature of 60-70 degrees C in a NiP electroless deposition production process [claim 2] A manufacture 
method of a substrate for magnetic-recording data medium according to claim 1 characterized by being immersed in a 
80-95-degree C NiP plating bath in a NiP electroless deposition production process after a glass substrate is immersed in 
a 60-70-degree C NiP plating bath [claim 3] A manufacture method of a substrate for magnetic-recording data medium 
characterized by plating in a NiP electroless deposition production process, carrying out the temperature up of the glass 
substrate to 80-95 degrees C after being immersed in a 60-70-degree C NiP plating bath [claim 4] A substrate for 
magnetic-recording data medium according to claim 1 or 2 characterized by a glass substrate consisting of Si02-Li2 O 
system glass ceramics 



[Translation done.] 



http://ww4.ipdl.jpo.go.jp/cgi-^ 12/22/2003 



Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of the substrate for 
magnetic-recording data medium. Specifically, it is related with the manufacture method of the substrate in high 
recording density magnetic-recording data medium, such as a thin film magnetic-recording disk of the cover half used 
by the information industry etc. It is involved in the method of forming the high NiP electroless deposition layer of a 
glass substrate and adhesion especially. 
[0002] 

[Description of the Prior Art] In recent years, many hard disk equipments are used as external storage of information 
processors, such as a computer. After the magnetic disk carried in this hard disk equipment generally forms a NiP 
electroless deposition layer in the surface of the nonmagnetic substrate which consists of an aluminium alloy and 
performs necessary data smoothing, texture ring processing, etc., on it, it carries out sequential formation of a non- 
magnetic metal substrate layer, a magnetic layer, a protective layer, the lubricating layer, etc., and is produced. 
[0003] In the magnetic disk drive, although the arm head for record playback is moving by the fixed flying height in the 
magnetic-recording data-medium top, this flying height is very small in recent years with the rapid increment in the 
surface recording density of magnetic-recording data medium. Moreover, in order for the miniaturization of a magnetic 
disk drive and lightweight-ization to also progress quickly and to correspond to these, it is required to make still smaller 
granularity of the surface of magnetic-recording data medium, and data-medium surface roughness is already small to 
about several angstroms by Ra. Furthermore, since the shock resistance required of a magnetic disk since it corresponds 
to the hard disk equipment of a portable mold is also becoming 400G-800G, and a high value, in the substrate which 
consists of the conventional aluminium alloy to shock resistance, correspondence is difficult. Then, the glass substrate 
which can attain very small surface roughness and is excellent also in the mechanical strength instead of the aluminium 
alloy substrate from standpoints, such as shock resistance and surface smooth nature, is beginning to be used. 
[0004] In many cases, in the aluminium alloy substrate which performed NiP electroless deposition, the concentric 
circle-like texture ring is given to the substrate circumferential direction by polishing on the surface. If this is good, it 
mainly closes the friction property between the arm head for record playback, and magnetic-recording data medium, and 
it aims at securing endurance. Moreover, in recent years, to replace with the texture ring by polishing and to form a 
projection only in a CSS zone with the texture ring by the laser beam, i.e., a laser beam, in connection with the flying 
height of the arm head at the time of magnetic disk drive actuation being remarkably small, is tried. (JP,8-129749,A 
etc.) 

[0005] However, since the projection configuration controllability is bad, it is very difficult unlike the aluminium alloy 
substrate which performed NiP electroless deposition, to irradiate a direct laser beam and to form a projection in a glass 
plate. So, in order to apply laser texture technology to a glass substrate, it is necessary to form a NiP electroless 
deposition layer on a substrate beforehand. 

[0006] The method of forming a NiP electroless deposition film on a glass substrate is proposed by JP,61-54018,A. 
However, it is technically difficult to form a NiP layer in a glass substrate with sufficient adhesion by the electroless 
deposition method. Then, in order to improve the adhesion of a glass substrate and a NiP electroless deposition film, the 
method of split- face-izing the glass substrate surface used for plating mechanically or chemically and the method of 
performing pretreatment of electroless deposition are proposed, for example, — as the mechanical split-face-ized method 
- aluminum 203 etc. - the method which 100A or more of surface roughness grinds by center line average-of- 
roughness-height Ra with the grinding stone using an abrasive material is learned, and as the chemical ****-ized 
method, after carrying out alkaline degreasing, the method of etching by a hydrofluoric acid etc. is learned. 
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[0007] Moreover, after carrying out sensitization of the tempered glass substrate etc. to JP,7-272263,A and JP,6- 
212440,A with the solution of a stannous chloride as a method of pretreating electroless deposition, a palladium- 
chloride solution performs activation and, subsequently the method of performing NiP electroless deposition under an 
elevated temperature (70 degrees C or more or 80 degrees C or more) is proposed in this glass substrate. 
[0008] 

[Problem(s) to be Solved by the Invention] However, by these methods, the NiP layer which has sufficient adhesion and 
smooth nature to obtain a good magnetic disk was not able to be formed by the electroless deposition method on the 
glass substrate. This invention is made in view of an above-mentioned point, and the purpose is excellent in the 
adhesion of a glass substrate and a NiP electroless deposition layer, and it has high shock resistance and surface smooth 
nature, and is in moreover offering the manufacture method of the substrate for magnetic-recording data medium that 
the low surfacing height of an arm head is obtained by being stabilized. 
[0009] 

[Means for Solving the Problem] this invention persons reach [ that an outstanding NiP layer which satisfies many 
above-mentioned requirements is formed on a substrate, and ] a header and this invention by controlling temperature of 
a NiP plating bath in a NiP electroless deposition production process, as a result of inquiring wholeheartedly in view of 
the above-mentioned actual condition. That is, a summary of this invention is the manufacture method of a substrate for 
magnetic-recording data medium of coming to prepare a susceptibility-ized production process, an activation production 
process, and a NiP electroless deposition production process in a glass substrate one by one, and after it performs plating 
processing for a glass substrate at temperature of 60-70 degrees C in a NiP electroless deposition production process, it 
consists in a manufacture method of a substrate for magnetic-recording data medium characterized by performing 
plating processing at 80-95 degrees C. 

[0010] Hereafter, this invention is explained to details. Especially as a glass substrate of this invention, although not 
limited, glass ceramics, alumino silicate glass, etc. are used preferably, for example. Glass ceramics are desirable and 
Si02-Li2 O system glass ceramics are suitable especially. It is suitable for a glass substrate to use for the substrate 
surface a glass substrate which has a detailed crevice in order to secure adhesion with a NiP electroless deposition layer. 
More specifically, 20 micrometers or less of 10 micrometers or less of detailed crevices 5micro or less are especially 
used for the maximum width of a crevice suitably preferably still more preferably. Since a NiP film is formed into this 
detailed hole when it has a detailed crevice on the board surface, this heightens a physical anchor effect and is 
considered to strengthen adhesion with a glass substrate and a NiP deposit by this. 

[001 1] A crevice where the surface of a glass substrate is detailed can be formed for example, in a glass-ceramics 
substrate by using an etching agent of fluoric acid systems, such as fluoric acid, a potassium fluoride, and ammonium 
fluoride, and performing chemical etching processing. Without spoiling surface smooth nature to some extent, since an 
amorphous field on the surface of a substrate can be alternatively etched for chemical etching if crystallization glass is 
used, since this can form a crevice appropriately, it is suitable. Magnitude of a crevice can be controlled by choosing 
suitably concentration of an etching reagent, processing temperature, the processing time, etc. Moreover, in a high 
degree-of-hardness aluminosilicate substrate, a crevice can be formed by processing it by loose grain or grinding 
processing. 

[0012] According to this invention, a substrate for magnetic-recording data medium excellent in the adhesion of a glass 
substrate and a NiP electroless deposition layer can be obtained by performing a susceptibility-ized production process 
and an activation production process and performing NiP electroless deposition to a glass substrate under specific 
conditions continuously. And before a susceptibility-ized production process, a degreasing production process is usually 
established. Moreover, a rinsing production process is established between each production process, and ion exchange 
water or ultrapure water is suitably used as wash water. 

[0013] A degreasing production process is a production process which washes the surface of a glass substrate, for 
example, a method of using ultrapure water, an alkali cleaner, an acid cleaning agent, a surfactant, etc. is mentioned. A 
susceptibility-ized production process and an activation production process are production processes which give 
catalytic activity required in order to make a glass substrate start NiP electroless deposition. That is, the glass surface 
needs to form a catalyst nucleus of noble metals, such as Au, Pt, Pd, and Ag, on the surface of glass, in order to start 
electroless deposition, since there is no catalytic activity. 

[0014] Each above-mentioned production process is carried out as follows by well-known method. (Reference besides 
the adhesion of surface technical Vol.44 No. 10, and 1993 "glass and non-electrolyzed nickel plating", and Shin-ichi 
Hotta.) 

A divalent metal ion which consists of Sn, Ti, Pd, Hg, etc. is made to adsorb first in a susceptibility-ized production 
process. Usually, a tin chloride aqueous solution of a 0.05 g/1 degree is used suitably, and it is immersed about 1 to 3 
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minutes into a tin chloride aqueous solution in ordinary temperature. Next, a catalyst nucleus is made to form in an 
included activation solution containing noble metals which serve as the aforementioned catalyst nucleus as an activation 
production process on the surface of a glass substrate according to a reduction operation of a divalent metal ion which 
was immersed and adsorbed the above-mentioned glass substrate. Usually, a palladium-chloride aqueous solution of a 
0.05 g/1 degree is used suitably, and you make it immersed about 1 to 3 minutes into a palladium-chloride aqueous 
solution in ordinary temperature. 

[0015] After performing plating processing at temperature of 60-70 degrees C, NiP electroless deposition of the glass 
substrate processed at an activation production process is carried out by performing plating processing at 80-95 degrees 
C. As a concrete method, after a glass substrate is immersed in a 60-70-degree C NiP plating bath, a method immersed 
in a 80-95-degree C NiP plating bath or a glass substrate is immersed in a 60-70-degree C NiP plating bath, and a 
method of plating, while carrying out the temperature up of the plating bath to 80-95 degrees C etc. is mentioned. Film 
production speed of plating by temperature of the first NiP plating bath being less than 60 degrees C is slow, and when 
Pd which stuck that it was an elevated temperature exceeding 70 degrees C to the glass substrate surface at the time of 
susceptibility-ized processing dips in a plating bath, it reacts with plating liquid, and hydrogen occurs violently. 
Therefore, this hydrogen enters between a glass substrate and a plating film, and reduces the adhesion of a NiP plating 
film. 

[0016] That is, according to this invention persons 1 knowledge, temperature and film production speed of a plating bath 
have correlation, and a NiP film which film production speed is [ to carry out at low temperature ] slower, and has 
firmer adhesion is made. However, it is a problem, for must spend about twenty hours and time amount from about ten 
hours and carrying out industrial production according to film production speed being slow, in order to plate to 
thickness required for good magnetic-recording data medium. Therefore, after producing a NiP film to 0.5-2 
micrometers of thickness at low temperature 70 degrees C or less and forming a film with good adhesion, it is important 
to produce a film at a 80-95-degree C elevated temperature to thickness required for good magnetic-recording data 
medium. 

[0017] As for a NiP electroless deposition bath, a commercial thing is usually used. Although thickness of a NiP 
electroless deposition layer is chosen as arbitration, for good magnetic-recording data medium, the range of 1-10 
micrometers is good. It is suitable to process a glass substrate in a 60-70-degree C low-temperature plating bath for 10 
to 120 minutes, for 0.1-2 micrometers to produce a film, to process plating for a film for 60 to 150 minutes in a further 
80-95-degree C elevated-temperature plating bath, and to produce 8-9.9 micrometers of plating films. 
[0018] If needed, polishing processing can be performed, or a glass substrate which performed NiP electroless 
deposition can perform suitably texture processing of a texture ring by laser beam, a machine texture ring, etc., and the 
laminating of a substrate layer, a magnetic layer, a protective layer, the lubricating layer, etc. is further carried out 
according to a conventional method. According to this invention, by performing NiP electroless deposition to the above 
glass substrates, it has the adhesion of sufficient strength which does not cause exfoliation with a glass substrate and a 
NiP electroless deposition film etc., and it becomes possible to obtain magnetic-recording data medium excellent in 
shock resistance. 
[0019] 

[Example] Hereafter, although an example explains this invention to details further, this invention is not limited to the 
following examples, unless the summary is exceeded. 

[0020] After using the crystallization glass of the Si02-Li2 O system of example 1 marketing and performing grinding 
(gliding) processing by bonded abrasive, abrasives (the product made from FUJIMIINKOPORE, more than more than 
trade name "artificial abrasives F0 (compound artificial emery)" :specific gravity 3.90:aluminum203 45 % of the weight, 
2.0 or less % of the weight of TiO(s), less than [ ZrSi049 % of the weight ]:grain-size partition #1000 (27 micrometers 
or less of diameters of grain of maximum size)) performed wrapping processing. 

[0021] Then, washing processing was carried out for 10 minutes at 50 degrees C of bath temperature with the alkali 
detergent for glass (the Parker, Inc. make, trade name "PK-LCG22"), and it rinsed by immersing for 2 minutes and the 
above-mentioned crystallization glass at a room temperature, and subsequently after rinsing and to the inside of 50g 
[/l. ] acid ammonium fluoride (the Kanto chemistry incorporated company make, NH4 F-HF, JIS number K8817), 
performing etching processing. The maximum length of the detailed crevice on the obtained surface of a glass substrate 
was 3.9 micrometers. 

[0022] Next, it is this glass substrate SnC12 of commercial 0.05 g/1 It rinsed by having been immersed in the aqueous 
solution for 2 minutes at the room temperature, and susceptibility-ized processing was performed. Then, PdC12 of 
commercial 0.05 g/1 It rinsed by having been immersed in the aqueous solution for 2 minutes at the room temperature, 
and activation was performed. Subsequently, it was immersed in the NiP plating bath of 70 degrees C of plating bath 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/22/2003 



Page 4 of 4 



temperature as primary plating for 120 minutes, NiP electroless deposition was performed, and the NiP layer of 2 
micrometers of thickness was formed. Furthermore, it was immersed in the NiP plating bath of 85 degrees C of plating 
bath temperature as secondary plating for 150 minutes, and the NiP layer of 13 micrometers of thickness was formed by 
NiP electroless deposition. Furthermore, in order to raise adhesion after plating, baking processing of 1 hour was 
performed at 150 degrees C. 

[0023] Thus, as a result of evaluating the adhesion of the obtained NiP layer and a glass substrate, evaluation mark are 
10 and having good adhesion was checked. In addition, the adhesion of a glass substrate and a NiP electroless 
deposition layer evaluated adhesion by the cross cut adhesion test of JISK 54008.15. It is shown that the evaluation 
mark 10 have good adhesion. 

[0024] Except having considered as the conditions which showed the plating bath temperature of an example 2 - 4NiP 
electroless deposition in a table 1, it is the same method as an example 1, and the NiP electroless deposition layer was 
formed in the glass substrate. Each evaluation mark of the adhesion of a glass substrate and a NiP electroless deposition 
layer are 10, and have good adhesion. 

[0025] Except having made plating bath temperature of example of comparison INiP electroless deposition into 90 
degrees C, it is the same method as an example 1, and the NiP electroless deposition layer was formed in the glass 
substrate. The evaluation mark of adhesion are 5 and were not able to acquire sufficient adhesion. 
[0026] 
[A table 1] 

. Whenever [ primary plating bath temperature ] Whenever [ secondary plating bath 

temperature ] Adhesion (degree C) (degree C) (evaluation mark) 

The example 1 70 85 10 Example 2 65 90 10 Example 3 60 90 10 Example 1 of a comparison 

90 - 5 



[Translation done.] 
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